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Clinical Implications
• Reports of increasing mental disorder prevalence are probably related to a greater number of conditions being assessed in more recent epidemiologic surveys as opposed to actual changes in population mental health status.
• Therapeutic advances for common mental disorders might have been expected to diminish the prevalence of major depressive episodes and that of severe distress, but supporting evidence for this was not found.
• Declining perceived stress was offset by an increased frequency of mood disorder diagnoses, suggesting an increasingly internalized view of stress-related experiences.
Limitations
• The set of available measures of mental health status was limited.
• Data concerning anxiety disorders and substance use disorders could not be analyzed owing to limited assessment of these conditions.
• This type of analysis cannot assess the impact of the health system changes on population health.
T here has been a perception that the frequency of mental illness is increasing. 1, 2 This perception may be related to the widely publicized Global Burden of Disease study's prediction that the relative contribution of mental illness to disease burden will increase in upcoming decades. 3 The belief may also be bolstered by a pattern of declining agespecific lifetime prevalence, which has been interpreted by some authors as a cohort effect. [4] [5] [6] Widely disseminated statements about the overall prevalence of mental disorders may also have contributed. Whereas it was previously commonly asserted (for example, in the 2002 World Health Report 7 ) that about 20% to 25% of people will experience a mental disorder during their lifetime, such assertions now tend to refer to an expectation of 50%, 8 or make an assertion that 1 in 5 people will experience a disorder during any given year. 9 A pan-European burden of disease study recently estimated that 38.2% of the European population suffered from a mental disorder in 2010. 10 These sorts of assertions produce an impression of increasing prevalence. In the latter study, however, the increase was found to be exclusively due to the inclusion of a greater number of disorders in more recent epidemiologic studies. 10 An early analysis of data from the Lundby study suggested increasing depression incidence between 1947 and 1957 and 1957 and 1972 11 leading to speculation about an "age of melancholy." p 4 However, incidence was subsequently found to diminish between 1972 and 1997 as compared with the years between 1947 and 1972. 12 The Stirling County Study reported generally stable prevalence of mood and anxiety disorders between 1952 and 1992. 13, 14 Similarly, longitudinal analysis of the Baltimore Epidemiologic Catchment Area cohort found no evidence of increased major depression incidence between 1993 and 2004, as compared with the years between 1981 and1993 15 but suggested a possible trend toward increasing prevalence in women (as incidence did not change, this was attributed to increasing chronicity). In the National Psychiatric Morbidity Surveys conducted in England between 1993 and 2007, the prevalence of common disorders was generally stable (in men 10.9% in 1993 and 11.8% in 2007, in women 18.1% in 1993 and 18.9% in 2007), although an age-cohort analysis found increased prevalence in a male birth cohort between 1950 and 1956. 2 The structured diagnostic interviews widely used in psychiatric epidemiologic research may produce substantially different prevalence estimates in response to minor modifications of those instruments 16, 17 such that even trends observed within countries may be due to changes in measurement rather than changes in population health status. Because of changes to instruments used in survey replications conducted in the United States and Australia some authors have decided against making direct comparisons of prevalence. 18, 19 However, US data from the National Comorbidity Survey and its replication generally did not show increases in prevalence between 1990 and 1992 and between 2001 and 2003. 20 Several studies have reported evidence of increasing major depression prevalence. One of these studies compared estimates from the National Longitudinal Alcohol Epidemiologic Survey (1991-1992) with those from the National Epidemiologic Survey on Alcohol and Related Conditions (2001) (2002) , both of which used the Alcohol Use Disorder and Associated Disabilities Interview Schedule-DSM-IV Version. Past-year major depression prevalence Conclusions : Les mesures basées sur l'évaluation des symptômes ne montraient aucune preuve de changement avec le temps. Toutefois, la fréquence des diagnostics et des traitements semble s'accroître et les perceptions de stress extrême diminuent. Ces changements reflètent sans doute les changements de la pratique diagnostique, de la littératie en santé mentale, ou de la disposition à rapporter les préoccupations de santé mentale. Cependant, aucune preuve directe du changement de l'état de la santé mentale n'a été constatée. was found to have increased from 3.3% (1991-1992) to 7.1% (2001-2002) . Estimates from 2 studies conducted in Île-de-France 15 years apart were also compared despite the use of differing versions of a brief diagnostic instrument in these studies. 21 Here, annual prevalence was found to have increased from 8.9% to 11.7%. The South Australian Health Omnibus Surveys, which used a primary care screening instrument for diagnosis, 22 found an increase in major depression prevalence between 1998 and 2008, 23 most of which occurred between 2004 and 2008.
In Canada, there is an opportunity to examine certain trends in mental health as a result of a series of surveys conducted by Statistics Canada starting in 1994. These surveys repeatedly included a small set of identical instruments and items, and all used similar sampling, data collection, and data management strategies. While these studies do not provide a comprehensive evaluation of mental health, they do provide an opportunity to examine temporal trends over a prolonged period of time.
Methods
Data Sources
This project used data from 2 different Canadian health surveys. The first was a panel study, the NPHS. The NPHS was carried out by Statistics Canada, and data were made available to researchers through University-based local area networks and a national network of Regional Data Centres. Initial data collection in the NPHS took place in 1994 using (whenever possible) face-to-face interviews of a nationally representative cohort of 17 276 household residents. Telephone interviews were used only as a last resort in the baseline assessment. Subsequently, the cohort has been interviewed every 2 years with almost all of the follow-up data having been collected by telephone. NPHS respondents have been prospectively followed and re-interviewed every second year. The project ended in 2008 after its seventh cycle of data collection or 14 years of follow-up.
The second source of data was a series of cross-sectional general health surveys called the CCHS. These were large studies, most having a sample size of about 130 000 respondents. The sampling procedures sought representation of the Canadian household population, using similar sampling procedures as the NPHS. Initially, these surveys were conducted every 2 years, starting in 2001 (CCHS 1.1), followed by the CCHS 2.1 in 2003, the CCHS 3.1 in 2005, and 4.1 in 2007. About one-half of the sample was interviewed in person and one-half by telephone. The CCHS contains both core and optional content modules. Some of the mental health measures were incorporated as optional elements. This means that specific content may only have been selected by specific provinces or regions.
Measures
Demographic data were collected in all of the surveys using a standardized set of items. The NPHS and CCHS (as optional content) included the CIDI-SFMD 24 to assess past-year MDEs. 24 This instrument was developed using a receiver-operator curve analysis of data collected during the National Comorbidity Survey (commonly referred to as the NCS) in the United States. 25 A 90% predictive cut-point corresponds with fulfillment of 5 of 9 symptoms in a list that approximates the A criterion for MDE in DSM-III-R and DSM-IV. 26 Both the NPHS and the CCHS included the K-6 scale. This is a widely used scale assessing past-month distress. It was developed as a nonspecific screen for disorders in the population. A score of 13 or more 27, 28 provides evidence of distress at a level predictive of severe mental illness.
Several of the surveys also included self-report items to assess professionally diagnosed psychiatric conditions. These items had the following wording:
Now I'd like to ask about certain chronic health conditions which you may have. We are interested in "long-term conditions" which are expected to last or have already lasted 6 months or more and that have been diagnosed by a health professional. Do you have a mood disorder such as depression, bipolar disorder, mania, or dysthymia? There was a note to the interviewer to include manic depression as an affirmative response.
ADs were evaluated using an item with the following wording: "In the past month, that is, from [date one month ago] to yesterday, did you take antidepressants such as Prozac, Paxil, or Effexor?" Perceived stress was evaluated using an item with the following wording: "Thinking about the amount of stress in your life, would you say that most days are . . ." with the response options being: not at all stressful, not very stressful, a bit stressful, quite a bit stressful, and extremely stressful. In this analysis we estimated the proportion of the population reporting that their life was extremely stressful. Self-perceived global mental health status was evaluated using a single item with the following wording: "In general, would you say your mental health is . . . " with the response options being: excellent, very good, good, fair, or poor. We estimated the frequency with which respondents reported poor mental health.
Not all of these measures discussed in the preceding paragraphs were assessed in each survey. Table 1 presents the frequency of each measure in each survey.
Data Analysis
Most of the analysis consisted of estimating frequencies.
We approached these estimates in 2 different ways. First, we used sampling weights produced by Statistics Canada to estimate population frequencies for the year in which each survey was conducted. This is a standard approach to analysis of survey data. These sampling weights were calculated by Statistics Canada in the form of frequency weights, representing the number of people in the national population represented by a particular survey respondent.
Is Mental Health in the Canadian Population Changing Over Time?
In our analysis, these weights were incorporated into the analysis using Stata, version 11. 29 Confidence intervals for these estimates were calculated using a set of 500 bootstrap weights provided by Statistics Canada. The bootstrap procedure ensures valid variance estimation despite clustering in the multi-stage sampling procedures.
A second approach to the analysis of frequency data involved the use of direct standardization. As populationweighted estimates may change over time, owing to demographic changes, we standardized all of the frequency estimates using the weighted age-sex frequency distribution of the CCHS 4.1 (2007) as a standardizing population. These proportions accurately reflect the population proportions within age-sex groupings within the eligible population (household residents) of the country in that
year. The bootstrap procedure cannot be used with direct standardization, so confidence intervals are not presented for the directly standardized estimates. The standardized estimates were calculated to enhance comparison of frequencies over time and should not be interpreted as valid population estimates. However, they reflect changes over time that are independent from any changes in the age and sex distribution of the underlying population.
Results
Initially, we carefully examined the data for evidence of provincial differences. Only one convincing difference was evident: Newfoundland and Labrador, which showed lower rates of stress and major depression when compared with the rest of the country. We subsequently conducted analyses with and without the inclusion of Newfoundland and Labrador, finding that this made no appreciable difference to trends in the national estimates. Consequently, all estimates presented here have been pooled across all provinces in which the particular data element was measured. Demographic features of the samples were similar over the observation period. This is consistent with the observation (see below) that trends observed in the population-weighted and directly standardized estimates were similar. Figure 1 presents population-weighted and directly standardized MDE prevalence from the NPHS. The 2 approaches produced similar results: there was no evident trend toward increasing or decreasing prevalence over time. Within the range of expected sampling error (see 95% confidence intervals in Figure 1 ), the estimates are consistent with a 6% annual prevalence in women and 3% in men. For unknown reasons, the CCHS prevalence estimates are slightly higher. Most of the CCHS estimates were consistent with a prevalence of about 7% in women and 4% in men (data not shown). Figure 2 presents the proportions of men and women exceeding the cut-point for distress (K-6 ≥13) in the NPHS. A similar pattern was seen in the CCHS surveys (data not shown). As with MDE, this was no clear suggestion of positive or negative change over time. The female prevalence is slightly over 2%, and for males it was slightly more than 1%. The population-weighted mean score on the K-6 scale also did not show any consistent trends, with values ranging from 3.1 for men and 3.8 for women in 1994 (NPHS) to 2.7 in men and 3.3 for women in 2007 (CCHS). Figure 3 shows an increasing trend in self-reported mood disorder diagnoses, both in men and in women. These estimates could only be made for 3 CCHS iterations that included the item. The weighted frequencies increased by about 1% for both sexes between 2003 and 2007. Trends in the population-weighted and age-standardized estimates are comparable. 
Major Depressive Episodes
Distress
Self-Reported, Professionally Diagnosed Mood Disorder
Use of ADs
There was a linear increase in self-reported past-month AD use in the NPHS, both in men and in women ( Figure 4 ). The frequency of use increased from about 4% in women and 2% in men to about 9% in women and 5% in men. CCHS data were only available for 3 data points: 2001, 2003, and 2005. During the intervals, the frequency of AD use increased from 6.5% (95% CI 6.0% to 7.0%) to 9.5% (95% CI 8.2% to 10.7%) in women, and from 2.9% (95% CI 2.5% to 3.2%) to 3.7% (95% CI 3.0% to 4.4%) in men.
Self-Reported Stress
The CCHS provided data on self-reported stress, whereas the NPHS did not. There was a decrease in perceived stress, both in men and in women, from 2001 to 2007. In 2001, 5.1% of women and 4.4% of men reported that their life was extremely stressful. These frequencies diminished progressively with each survey iteration, such that by 2007, 3.8% of women and 3.4% of men reported extremely stressful lives. The same trends were seen when "quite a bit stressful" (see CCHS 4.1 Questionnaire 30, p 12 ), was added to the numerator of the proportion (data not shown).
Self-Reported Mental Health
About 1% of the population reported poor mental health in the interval between 2001 to 2007. There were only 3 available data points for this variable, thus temporal trends were difficult to assess. However, the prevalence of perceived poor mental health was similar in men and women and examination of the confidence intervals indicated that the variation in these estimates was consistent with sampling variability. When poor and fair were combined together, the frequencies climbed to about 5%, both for men and for women, at each time point (data not shown).
Discussion
In our study, we examined a small series of mental health indicators selected because they have been repeatedly measured in a set of methodologically similar population studies. Some of these indicators showed no change, others increased, whereas others decreased. Examination of a set of measures based on directly reported symptoms (the CIDI-SFMD and the K-6 scale), uncovered no evidence of changes over time, either in population-weighted or sexspecific age standardized frequencies. This provides some evidence that the actual mental health of the population has Conversely, measures that involve interpreting the meaning of symptoms or that depend on actions taken in response to symptoms have changed. The proportion of the population taking ADs has increased, whereas the proportion perceiving their lives to be extremely stressful appears to have decreased slightly. This may reflect changes in mental health literacy, whereby mental health disturbances may increasingly be conceptualized internally (as a disorder) as opposed to externally (as a reaction to stressful events).
The increasing use of ADs may be a reflection of the same trend. The relative stability of estimates based on symptom assessment (MDE and distress) may reflect a fairly direct relation of symptoms to mental health status, whereas professional diagnoses and treatments are perhaps more likely to be influenced by changes in professional knowledge and practice.
The extent to which the increased use of ADs may represent improved case finding for MDE as opposed to the overuse of these medications, or their use for nonpsychiatric conditions, such as chronic pain or migraine prophylaxis, cannot be determined from the available data. Instead, the value of our analysis is that a nearly identical instrument was used repeatedly, supporting an assessment of change over time. There has been debate about the extent to which the syndrome of MDE may capture (at least in community populations) depressive syndromes that are not actually mental disorders. 17, [31] [32] [33] In Australia, these issues have been explored from the patient perspective in national surveys using an instrument to assess perceived need (and the extent to which needs are perceived to have been met). 34 In a 2007 survey, 14% of the population reported a perceived need (including 6.5% of the population that did not have a 12-month mental disorder), 35 emphasizing that people's perceptions of need do not align seamlessly with their syndromal status. Paralleling the results reported here, some categories of perceived need (for information, counselling, and skills training) increased in Australia between 1997 and 2007, but there were no changes in distress scores reported in this analysis. 36 In conclusion, the mental health status of the Canadian population appears to have been largely stable during the past 15 years. This can be interpreted as good news, opposing claims or perceptions that mental health status has been deteriorating. Conversely, it is a discouraging result as one might have hoped that improved therapeutic strategies, increased awareness of mental health issues, improved access to services, diminishing stigma, and improved mental health literacy would have produced demonstrable improvement in population health status. Of course, it is possible that positive changes in the health system may have offset what would otherwise have been negative changes in population health status.
Limitations of our study include the brief and fairly crude nature of many of the indicators in the NPHS and CCHS surveys. By no means do these surveys provide a comprehensive assessment of mental health status. In some of the analyses (for example, MDE and distress), there was a tendency for the frequencies to be higher in the CCHS than the NPHS, although there is no clear reason why this should occur. One possibility is that people with mental health problems may have been more subject to attrition from the longitudinal NPHS cohort. However, there were no differences in the trends observed in these surveys.
It should also be emphasized that a failure to observe changes over time in prevalence (the frequency of a disorder or other category) does not confirm that the risk of developing one of these disorders has not changed. As prevalence is a function of both incidence and prognosis, it is conceivable that prevalence has remained stable in the face of increasing incidence if, for example, better treatment access is reducing the duration of illness episodes.
